Nature of the SOS mutator activity: genetic characterization of untargeted mutagenesis in Escherichia coli.
In Escherichia coli, induction of the SOS functions by UV irradiation or by mutation in the recA gene promotes an SOS mutator activity which generates mutations in undamaged DNA. Activation of RecA protein by the recA730 mutation increases the level of spontaneous mutation in the bacterial DNA. The number of recA730-induced mutations is greatly increased in mismatch repair deficient strains in which replication errors are not corrected. This suggests that the majority of recA730-induced mutations (90%) arise through correctable, i.e. non-targeted, replication errors. This recA730 mutator effect is suppressed by a mutation in the umuC gene. We also found that dam recA730 double mutants are unstable, segregating clones that have lost the dam or the recA mutations or that have acquired a new mutation, probably in one of the genes involved in mismatch repair. We suggest that the genetic instability of the dam recA730 mutants is provoked by the high level of replication errors induced by the recA730 mutation, generating killing by coincident mismatch repair on the two unmethylated DNA strands. The recA730 mutation increases spontaneous mutagenesis of phage lambda poorly. UV irradiation of recA730 host bacteria increases phage untargeted mutagenesis to the level observed in UV-irradiated recA+ strains. This UV-induced mutator effect in recA730 mutants is not suppressed by a umuC mutation. Therefore UV and the recA730 mutation seem to induce different SOS mutator activities, both generating untargeted mutations.